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(54) MULTILAYER WIRING BOARD, PRODUCTION THEREOF AND 
SEMICONDUCTOR DEVICE EMPLOYING THE SAME 

(57)Abstract: 

PURPOSE: To simplify production process of 
multilayer wiring board being employed in a 
multichip module. 

CONSTITUTION: Planar conductor 
patterns 12, 13 for power supply and 
grounding are laminated alternately 
through a dielectric sheet to constitute a 
ceramic base board 11. Via hole contacts 15, 
16 are arranged regularly and alternately in 
the center of the ceramic base board 11 
while being connected electrically with 
internal planar conductor patterns for power 
supply and grounding. A multilayer thin 
film wiring part 22 comprising thin film 
wirings for power supply and grounding, 
connected selectively with respective via 
holes 15, 16, is provided on the main surface 
of the ceramic base board 11. 



-.JO „ 

1 — — o*o« 






1 




[Claim(s)] 

[Claim l]A base board by which a surface state conductive pattern which 
transmits each potential of an electrical power system, respectively was 
laminated by turns via an insulating layer, It is electrically connected with 
each of a surface state conductive pattern for each potential of an electrical 
power system of the above-mentioned base board, Each via-hole contact part 
for potential of an electrical power system of each plurality formed so that it 
might be regularly arranged by turns in the center section of the above- 
mentioned base board and this base board might be penetrated, A multilayer 
interconnection board possessing a multilayered film wiring section in which 
thin film wiring for each potential of an electrical power system which was 
provided on a principal surface of the above-mentioned base board, and was 
selectively connected to each above-mentioned via-hole contact part, and thin 
film wiring for signals were formed. 

[Claim 2]A base board by which an object for power supplies and a surface 
state conductive pattern for grounding were laminated by turns via an 
insulating layer, It is electrically connected with each of an object for the 
power supplies of the above-mentioned base board, and a surface state 
conductive pattern for grounding. An object for power supplies and a via-hole 
contact part for grounding of each plurality which were formed so that it might 
be regularly arranged by turns in the center section of the above-mentioned 
base board and this base board might be penetrated, A multilayer 
interconnection board possessing a multilayered film wiring section in which a 
power supply and thin film wiring for grounding which were provided on a 
principal surface of the above-mentioned base board, and were selectively 
connected to the above-mentioned object for a power supply and a via-hole 
contact part for grounding, and thin film wiring for signals were formed. 
[Claim 3]The multilayer interconnection board according to claim 2, wherein 
an insulating layer of said base board comprises an aluminum nitride. 
[Claim 4]The multilayer interconnection board according to claim 2, wherein 
an insulating layer which thickness is thinner enough than other insulating 
layers, and was carried out is provided in a principal surface of said base 
board. 

[Claim 5]A semiconductor device comprising: 

A base board by which an object for power supplies and a surface state 
conductive pattern for grounding were laminated by turns via an insulating 
layer. 

An object for power supplies and a via-hole contact part for grounding of each 
plurality which were formed so that it might electrically be connected with an 
object for the power supplies of the above-mentioned base board, and each 
surface state conductive pattern for grounding, and might be regularly 
arranged by turns in the center section of the above-mentioned base board and 
this base board might be penetrated. 

A multilayered film wiring section in which a power supply and thin film 
wiring for grounding which were provided on a principal surface of the above- 



mentioned base board, and were selectively connected to the above-mentioned 
object for a power supply and a via-hole contact part for grounding, and thin 
film wiring for signals were formed. 

At least one semiconductor chip which is carried on the above-mentioned 

multilayered film wiring section, and has two or more surface electrodes and 

by which these surface electrodes were selectively connected with a thin film 

wiring layer of the above-mentioned multilayered film wiring section. 

[Claim 6]The semiconductor device according to claim 5, wherein an insulating 

layer which thickness is thinner enough than other insulating layers, and was 

carried out is provided in a principal surface of said base board. 

[Claim 7]A multilayer interconnection board comprising: 

A base board by which an object for power supplies and a surface state 

conductive pattern for grounding were laminated by turns via an insulating 

layer. 

An object for power supplies and a via-hole contact part for grounding of each 
plurality which were formed so that it might electrically be connected with 
each of an object for the power supplies of the above-mentioned base board, 
and a surface state conductive pattern for grounding and the above-mentioned 
base board might be penetrated. 

Two or more via-hole contact parts for signals formed so that it might be 
arranged at the above-mentioned base board with the above-mentioned object 
for a power supply, and a via hole contact part for grounding and the above- 
mentioned base board might be penetrated. 

Two or more pad electrodes which were formed on a principal surface of the 
above-mentioned base board, and were connected with each above-mentioned 
via-hole contact part. 

[Claim 8]The multilayer interconnection board according to claim 7, wherein 
an insulating layer of said base board comprises an aluminum nitride. 
[Claim 9]An object for power supplies and a surface state conductive pattern 
for grounding are laminated by turns via an insulating layer, A base board 
which has an object for the power supplies of each plurality, a via-hole contact 
part for grounding, and two or more via-hole contact parts for signals which 
were electrically connected with each of an object for these power supplies and 
a surface state conductive pattern for grounding is formed, A manufacturing 
method of a multilayer interconnection board cutting the above-mentioned 
base board in a required size, and separating into each multilayer 
interconnection board. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the semiconductor device 
using the multilayer interconnection board used for semiconductor multi chip 
module mounting, and this substrate, and the manufacturing method of a 
multilayer interconnection board. 
[0002] 

[Description of the Prior Art]In recent years, the high integration of LSI and 
improvement in the speed are progressing by progress of semiconductor 
technology. When it constitutes a computer and communication equipment 
using such highly efficient LSI, by improvement in the speed of the LSI itself, 
mounting delay in case a signal transmits between LSI comes to occupy a big 
ratio relatively, and is becoming a factor which restricts system performance. 
[0003] As this solution technique, development of the multi chip module 
(MCM:Multi Chip Module) which mounts LSI in high density with a bare chip 
has prospered. MCM-L which mounts a bare chip in a printed circuit board 
directly, and the ceramic thin film called a green sheet can be laminated, and 
can be classified into MCM-C using the calcinated ceramic substrate, and 
MCM-D using a thin film multilayer interconnection board according to the 
kind of substrate used for MCM. Also in it, MCM-D attracts attention from 
viewpoints of an electrical property, wiring density, etc. 
[0004]In this MCM-D, in order to form thin film multilevel interconnection, 
the base board used as a foundation is needed, and as this base board, the 
ceramic substrate which consists of metal plates, such as a silicon wafer and 
aluminum, alumina, an aluminum nitride, etc. is usually used. When a 
ceramic substrate is used, wiring can be formed in the inside of a base board, 
and since a base board can moreover serve as a package, packaging density 
can be raised. 

[0005]Since the base board using this ceramic substrate had been 
conventionally used in high-end fields, such as a supercomputer, even if that 
cost was high, it was permitted. However, when applying this technology to 
the field of a workstation or a personal computer, various things were 
manufactured for a short period of time, and it has been necessary to reduce 
that cost. 
[0006] 

[Problem to be solved by the invention]the base board used for old MCM - 
formation of a wiring conductor pattern, and formation of an insulating layer 
and via-hole (via hole) -- a part for a required number of layers -- much more - 
it needed to form. Since this process was sequential, the time which will be 
needed by the time a base board is completed was taken, and there was a 
problem that reduction of cost was difficult. 

[0007]This invention is made in consideration of the above situations, and that 
purpose, It is simplifying a formation process of a base board used for a multi 
chip module, and providing a semiconductor device using a multilayer 
interconnection board in which reduction of cost and shortening of 



manufacturing cycle time are possible, and this substrate, and a 
manufacturing method of a multilayer interconnection board. 
[0008] 

[Means for solving problemjThis invention is characterized by a multilayer 
interconnection board comprising the following. 

A base board by which an object for power supplies and a surface state 
conductive pattern for grounding were laminated by turns via an insulating 
layer. 

An object for power supplies and a via-hole contact part for grounding of each 
plurality which were formed so that it might electrically be connected with 
each of an object for the power supplies of the above-mentioned base board, 
and a surface state conductive pattern for grounding, and might be regularly 
arranged by turns in the center section of the above-mentioned base board and 
this base board might be penetrated. 

A multilayered film wiring section in which a power supply and thin film 
wiring for grounding which were provided on a principal surface of the above- 
mentioned base board, and were selectively connected to the above-mentioned 
object for a power supply and a via-hole contact part for grounding, and thin 
film wiring for signals were formed. 
[0009] 

[Function]It is necessary to provide inexpensive the multilayer interconnection 
board for manufacturing various multi chip modules for a short time, and like 
the gate array used for ASIC for this reason, carrying out semi custom-made 
** of the base board which laminated the insulating layer in which only the 
surface state conductive pattern the object for power supplies and for 
grounding was formed, preparing it for the surface beforehand, and 
responding to a use - signal wiring - the number -of -layers formation 
minimum by a thin film process -- it carries out. At this time, in the center 
section of the base board, the via-hole contact part connected with the surface 
state conductive pattern the object for internal power supplies and for 
grounding is arranged by turns regularly, and the via-hole contact part 
connected with signal wiring is arranged in it at the outer peripheral part of a 
base board. And a power supply, grounding, and signal wiring are connected 
with the wiring formed of a thin film technology. Thereby, corresponding to 
arbitrary arrangement of LSI of arbitrary sizes, the power supply and 
grounding wiring of LSI are connectable with the beer hole contact part 
arranged regularly at the base board in the shortest possible distance for every 
use. Although signal wiring forms the wiring which connects the wiring which 
connects between the semiconductor chips in a semiconductor device, and a 
semiconductor chip and the semiconductor device exterior, a conductor wiring 
layer can be substituted for the thin film wiring of the two -layer composition 
for the minimum signals. 
[0010] 

[Working example]Hereafter, with reference to Drawings, an working example 
explains this invention. 



[OOlll Dra wing 1 is a pattern top view showing the composition of the base 
board concerning the 1st working example of this invention, and drawing 2 is a 
sectional view showing the composition of the semiconductor device 
constituted using the base board of drawing 1 . 

[00 12] The base board 11 of drawing 1 on the surface of the insulation sheet 
called the ceramic green sheet which consists of alumina (aluminum203), an 
aluminum nitride (AIN), etc., for example, For example, after piling up the two 
or more layers thing which formed the surface state conductive pattern by 
screen- stenciling a tungsten paste, it is formed by using and sintering 
calcination technology. 

[0013]There are two kinds such as the surface state conductive pattern 12 to 
which power supply voltage is connected, and the surface state conductive 
pattern 13 to which ground voltage (reference voltage) is connected of surface 
state conductive patterns formed on each surface of an insulation sheet of two 
or more above-mentioned layers. Two kinds of this surface state conductive 
pattern prepares beforehand a green sheet formed, respectively two -layer [ 
every ], and the above-mentioned base board 11 is calcinated, after laying on 
top of a thickness direction by turns so that a capacitor may be formed 
between [ each ] surface state conductive patterns. 

[0014]The center section 14 of the base board 11 of drawing l is a field in 
which the main surface state conductive patterns 12 and 13 an object for 
internal power supplies and for grounding are formed. And it is connected with 
the surface state conductive pattern 12 for power supplies, and among a 
figure, the via-hole contact 15 shown with a circle [ white ] and the via-hole 
contact 16 which it was connected with the surface state conductive pattern 13 
for grounding, and was shown by a black dot among a figure arrange in this 
center section 14 by turns regularly, and is formed in it. Two or more via-hole 
contacts 17 for taking out signal wiring, and a power supply/grounding wiring 
outside are arranged at a periphery of the base board 11. 
[0015]Each above-mentioned via-hole contacts 15, 16, and 17 are filled up for 
example, with a tungsten paste in the penetrating port (via hole) formed in the 
insulation sheet of the above-mentioned each layer, respectively, and the 
electrical link is planned by calcinating simultaneously at the time of 
calcination of a green sheet in the sliding direction. Therefore, the surface 
state conductive pattern 12 entirety for the power supplies of each insulating 
layer is constituted so that it may be in the state where multiple connection 
was carried out, it may be in the state where multiple connection also of the 
surface state conductive pattern 13 entirety for grounding was carried out 
similarly and the inductance component which exists in each wiring route may 
become small enough. 

[0016]The upper surface 18 turns into a principal surface which is a thin- film - 
wiring forming face, and the base board 1 1 shown in drawing 2 is a case where 
the undersurface 19 is an external terminal cash-drawer side. And each apical 
surface of the via-hole contact 15 for the above-mentioned power supplies, the 
via-hole contact 16 for grounding, and the via-hole contact 17 is exposed to the 



upper surface 18. As for the insulation sheet by the side of the upper surface 
18, the surface is ground. Furthermore, the pad electrode which is not 
illustrated for aiming at connection with the thin film wiring section 22 
mentioned later is formed in the exposed part of each via-hole contact on the 
surface of an insulation sheet by the side of the upper surface 18. 
[0017]The thin film wiring section 22 of the multilayer interconnection 
structure which has the thin film wiring layer 21 which becomes the upper 
surface 18 of the above-mentioned base board 11 from a titanium layer or a 
chromium layer as a barrier metal for aiming at improvement in the adhesion 
between the polyimide insulating layer 20, copper, and this copper and a 
polyimide insulating layer, etc. is formed. And the multilayer interconnection 
board is constituted by the above-mentioned base board 11 and this thin film 
wiring section 22. 

[0018]On the above-mentioned thin film wiring section 22, two or more 
semiconductor chips 23, for example, an LSI chip, are carried. The electrode 
the object for power supply voltage which is not illustrated, for ground voltage, 
and for signals (pad electrode) is formed in the upper surface of these each LSI 
chip 23. 

The electrode on these LSI chips 23 via the thin film wiring layer 21 in the 
bonding wires 24 and the thin film wiring section 22, It is electrically 
connected with the thing of the position nearest to each LSI chip 23 among the 
via-hole contacts 15 and 16 of the base board 11, respectively, and is connected 
also to the via-hole contact 17. 

[0019]Namely, some via-hole contacts 17 arranged at the periphery of the base 
board 11 are directly connected with the object for internal power supplies, or 
the surface state conductive patterns 12 and 13 for grounding within the base 
board, Via this via-hole contact 17, power supply voltage or ground voltage is 
supplied to each surface state conductive patterns 12 and 13, and is further 
supplied to each LSI chip 23 via the via-hole contacts 15 and 16, the thin film 
wiring layer 21, and the bonding wires 24. Transfer of the signal between each 
LSI chip 23 and the exterior is performed via the part, the thin film wiring 
layer 21, and the bonding wires 24 of the via-hole contact 17 arranged at the 
periphery of the base board 11. 

[0020]Although the pad electrode for a lead pin being brazed or making a 
connector contact is formed in the undersurface 19 of the base board 11, this 
example shows the case where the pad electrode 25 is formed. 
[002l] Drawing 3 was formed in the insulation sheet surface which constitutes 
the above-mentioned base board 11, for example, is a pattern top view showing 
the form of the surface state conductive pattern 12 for power supplies. It is the 
surface state conductive pattern 12 formed by the field which gave the slash 
printing a tungsten paste among a figure, and calcinating after that, In order 
to prevent a short circuit with this via-hole contact 16, the conductive pattern 
is not formed near the circumference of the via-hole contact 16 for grounding. 
The surface state conductive pattern 13 for grounding as well as this is 
formed. 



[0022]When manufacturing various MCM in the multilayer interconnection 
board constituted in this way, it corresponds to arbitrary arrangement of the 
LSI chip of arbitrary sizes for every use, From via-hole contact of the nearest 
position arranged at the base board 11, the power supply and grounding 
wiring of an LSI chip can be connected, without taking about most inside of 
the thin film wiring section 22. Although signal wiring forms the wiring which 
connects the wiring which connects between LSI chips, and an LSI chip and 
the exterior, the conductor wiring layer in a thin film wiring section can be 
substituted for the thin film wiring layer 21 of the two-layer composition of the 
minimum signal. For this reason, various MCM can be provided by the 
manufacturing cycle time which is low cost and was shortened conventionally. 
[0023]Although this working example explained the case where an electrical 
power system had two kinds of potential (power supply potential and earth 
potentials), this forms the via-hole contact for these potential, when the 
potential of the electrical power system to be used is two or more kinds, and it 
may be made to arrange these by turns. 

[0024] Drawing 4 is a sectional view showing the composition of the multilayer 
interconnection board concerning the 2nd working example of this invention. 
Although the base board 11 concerning the 1st working example of the above 
explained the case where two layers of surface state conductive patterns 13 
connected with the surface state conductive pattern 12 connected to power 
supply voltage at ground voltage were formed, respectively. In the case of the 
base board 11 of this working example, one layer of surface state conductive 
patterns 13 connected with the surface state conductive pattern 12 connected 
to power supply voltage at ground voltage are formed, respectively. In drawing 
4, the same mark is given to drawing 2 and a corresponding part, and the 
explanation is omitted. 

[0025]Fundamentally, the thing of the working example of this drawing 4 is 
also fully equal to practical use. However, if more layers of the above- 
mentioned surface state conductive patterns 12 and 13 are provided, the 
capacitor whose capacity is still bigger will be formed, and reduction of power 
supply noises can be aimed at, and the direct -current serviceability at the time 
of stationary operation can be increased. 

[0026] Drawing 5 is a pattern top view showing the composition of the base 
board concerning the 3rd working example, and drawing 6 is a sectional view 
showing the composition of the semiconductor device constituted using the 
base board of drawing 5 . In this drawing 5 and drawing 6 , said drawing 1 and 
drawing 2 , and a corresponding part attach the same mark, and that 
explanation is omitted. Therefore, only the point that the base board 11 differs 
from what is shown in said drawing 1 in this working example is explained. 
That is, it is the point that said pad electrode 25 used as an external terminal 
is arranged in this working example at the outer peripheral part by the side of 
the upper surface 18 of the base board 11. The ring metal 26 for a shield is 
formed in the upper surface 18 of the base board 11, by the seam weld method 
or a laser welding method, the lid (lid) 27 is welded on this ring metal 26, and 



a hermetic seal is performed. 

[0027]In order to aim at connection between signal wiring and the above- 
mentioned pad electrode 25, the wiring 28 for a detour constituted with 
tungsten is formed in the lower part of the ring metal 26, and the via-hole 
contact 29 for signal wiring is formed. 

[0028]Although not illustrated, two or more via-hole contacts for a power 
supply and ground voltage are arranged at the outer peripheral part by the 
side of the upper surface 18 of the base board 11, and the surface state 

conductive patterns 12 and 13 are connected [ these / via-hole contact and 
directly ] . 

[0029]Like the base board 11 of this working example, by forming the pad 
electrode 25 in that upper surface 18, grease with sufficient thermal 
conductivity, etc. can be used for the undersurface 19 of the base board 11, and 
a radiation fin can be provided in it. Compared with alumina (aluminum203), 
about 170 (**/Wm) and about 10 times have [ an aluminum nitride ] alumina 
good [ the thermal conductivity of the aluminum nitride (AIN) which is the 
material of the insulation sheet of each layer in a base board ] to about 15 
(**AVm). For this reason, refrigeration capacity can be heightened by 
providing a radiation fin. In order to lower the thermal resistance of the thin 
film wiring section 22, it is still more effective if what is called a thermal veer 
is formed into the polyimide insulating layer 20. 

[0030] Draw ing 7 is a sectional view expanding and showing the upper surface 
18 side of the multilayer interconnection board of each above-mentioned 
working example. The surface state conductive pattern 31 of two or more 
layers which the base board which constitutes a multilayer interconnection 
board is equivalent to the aforementioned surface state conductive patterns 12 
and 13, and consists of tungsten, respectively, It comprises the insulation sheet 
32 provided between these surface state conductive patterns 31, and the 
insulation sheet 33 provided in the upper surface 18 side. And as mentioned 
above, the surface is ground, to other insulation sheets 32, the thickness is 
thin enough and the above-mentioned insulation sheet 33 is carried out. In the 
polyimide insulating layer 20 of the thin film wiring section 22, the thin film 
wiring layer 21-1 of the 1st layer and the thin film wiring layer 21-2 of the 2nd 
layer which comprised copper and a barrier metal, respectively are formed. 
[0031]Thus, when thickness forms the insulation sheet 33 made thin in the 
uppermost surface of a base board, the capacitive coupling between the thin 
film wiring layer 21-1 in the thin film wiring section 22 and 21-2, and the 
surface state conductive pattern 31 in which ground voltage is supplied 
becomes large. As a result, the characteristic impedance of the signal wiring in 
the thin film wiring section 22 can be controlled easily, and the crosstalk noise 
between wiring can be removed easily. That is, the characteristic impedance of 
the signal wiring in the thin film wiring section 22 is controlled by adjusting 
the distance between the wiring width and the surface state conductive 
pattern 31 in which the thickness of the insulation sheet 33, i.e., ground 
voltage, is supplied. 



[0032]Although the insulation sheet 33 by the side of a principal surface 
explained the case where the thickness was made thin by grinding the surface, 
this makes thickness of the green sheet thinner than other things beforehand, 
and it may be made to calcinate it in one after that. 
[0033] Drawing 8 is a sectional view showing the composition of the 
semiconductor device concerning the 4th working example of this invention. 
This working-example equipment forms the thin film wiring section 22 on the 
base board 11 constituted using the ceramic green sheet. And carry two or 
more LSI chips 23 on it, and by the ring metal 26 and the lid 27, perform a 
hermetic seal and MCM40 is constituted, It is made to mount by inserting the 
lead pin 41 provided in this MCM40 into the through hole 43 of the multilayer 
printed circuit board 42. The mark 44 in a figure is a circuit pattern of the 
printed circuit board 42. 

[0034]In this case, the pad electrode which is not illustrated [ which was 
provided in the base board ] can also be soldered and mounted on the circuit 
pattern of a printed board surface, without forming the lead pin 41 especially 
as an external terminal. 

[0035] Drawing 9 is a sectional view showing the composition of the 
semiconductor device concerning the 5th working example of this invention. 
This working-example equipment is a case where it mounts as the LSI chip 
mounting surface countered with the printed circuit board 42. 
The flexible flat cable 45 is used for connection with the pad electrode 25 and 
the printed circuit board 42 which are the external terminals of MCM40. 
The base board 11 of MCM40 is supported in the corner by the spacer etc. 
which are not illustrated. The radiation fin 46 is formed in the field opposite to 
the LSI chip mounting surface in the ceramic base board 11. 
[0036] Drawing 10 is a sectional view showing the composition of the 
semiconductor device concerning the 6th working example of this invention. 
The thing same type [ the ] as said drawing 8 is used for this working-example 
equipment as the base board 11, It is made to make connection with the pad 
electrode 25 and the printed circuit board 42 which are the external terminals 
of the base board 11 using the leadframe 47 formed by punching processing 
and etching of the metal thin film. Also in this case, the radiation fin 46 is 
formed in the field opposite to the LSI chip mounting surface of the base board 
11. And the heat generated in each LSI chip 23 is told to the radiation fin 46 
via the base board 11. If a base board is formed using the green sheet which 
comprised an aluminum nitride, heat can be made to radiate effectively rather 
than alumina, at this time, since the direction of an aluminum nitride has low 
thermal resistance. 

[0037] Drawing 11 i s a sectional view of the semiconductor device concerning 
the 7th working example of this invention. This working-example equipment 
forms the thin film wiring section 22 on the base board 11 constituted using 
the ceramic green sheet. And LSI chip 23 is carried via the glue line 51 on the 
thin film wiring section 22, and the ring metal 26 and the lid 27 perform a 
hermetic seal, and a multi chip module is constituted. 



[0038]In the case of this working example, connection between the electrode 
(pad electrode) on LSI chip 23 and the bonding pad 53 on the thin film wiring 
section 22 is made using the leadframe 52 by TAB (Tape Autmated Bonding) 
technology. 

[0039]In this working example, the via "hole contact 15 for power supplies, the 
via-hole contact 16 for grounding, and the via-hole contact 17 for signals are 
formed in the base board 11, respectively. The pad electrode 54 connected with 
each above-mentioned via-hole contact, respectively is formed in both sides of 
the base board 11. And the pad electrode 54 formed in the thin film wiring 
section 22 side is selectively connected to the thin film wiring layer 21 of the 
thin film wiring section 22, and said lead pin 41 is brazed by the pad electrode 
54 formed in the thin film wiring section 22 and the opposite hand. 
[0040]The base board 11 used in this working example is arranged at an object 
for power supplies, an object for grounding, and a rate that the via-hole 
contacts 15, 16, and 17 for signals are constant, And it is formed when only a 
part of a required size cuts the Motoki board of a big area with which the pad 
electrode 54 connected to these via-hole contacts was formed. 
[004l] Dravving 12 is a pattern top view of this Motoki board 60, and like the 
above this Motoki board 60, For example, on the surface of an insulation sheet 
called a ceramic green sheet which consists of alumina (aluminum203), an 
aluminum nitride (AIN), etc.. For example, after piling up a two or more layers 
thing which formed a surface state conductive pattern by screen- stenciling a 
tungsten paste, it is formed by using calcination technology and being 
calcinated. In the surface of this Motoki board 60, arrangement formation of 
two or more pad electrodes is regularly carried out at a fixed interval. The pad 
electrode 54-1 shown by a black dot is an object for power supplies among a 
figure, the pad electrode 54-2 which gave a slash is an object for grounding, 
and the pad electrode 54-3 shown further with a circle [ white ] is for signals. 
And it is arranged after this has repeated more than one in the direction of 
four directions by making a field enclosed with a drawing 12 destructive line 
into a basic unit. 

[0042] Dravving 13 (a) extracts some Motoki boards 60 of above-mentioned 
drawing 12. and expands and shows it. Drawing 13 (b) is a pattern top view 
showing the form of the surface state conductive pattern for power supplies 
formed in the insulation sheet surface of the specific layer which constitutes 
this Motoki board 60. It is the surface state conductive pattern 12 formed by 
the field which gave the slash printing a tungsten paste among a figure, and 
calcinating after that, the via-hole contacts 16 and 17 for grounding and for 
signals -- in order to prevent a short circuit with each via-hole contact, the 
conductive pattern is not formed near each circumference. Drawing 13 (c) is a 
pattern top view showing the form of the surface state conductive pattern for 
grounding formed in the insulation sheet surface of the specific layer which 
constitutes this Motoki board 60. It is the surface state conductive pattern 13 
formed by the field which gave the slash printing a tungsten paste among a 
figure, and calcinating after that, the via-hole contacts 15 and 17 for a power 



supply and for signals -- in order to prevent a short circuit with each via-hole 
contact, the conductive pattern is not formed near each circumference. 
Drawing 14 shows the sectional view at the time of cutting the above- 
mentioned Motoki board 60 in the position of the A -A' line in above-mentioned 
drawing 13 (a). 

[0043] The base board used with the semiconductor device shown in above- 
mentioned drawing H is formed by cutting the Motoki board 60 shown in 
above-mentioned drawing 12 in a required size. For example, many base 
boards 11 of an identical kind can be formed by cutting the Motoki board 60 for 
every field surrounded with the dashed line as shown in drawing 15 . The base 
board which suited different MCM by changing the size to cut can be formed. 
[0044]Thus, since what is necessary is just to prepare only one kind of Motoki 
board 60 also to different MCM by starting and using the base board 11 from 
the Motoki board 60 of a large area, a large cost cut is possible. By the way, in 
the base board 11 started from the above-mentioned Motoki board 60, the 
position of the object for power supplies, the object for grounding and the pad 
electrode 54-1 for signals, 54-2, and 54-3 cannot be determined freely. 
However, since it is possible to form wiring detailed in said thin film wiring 
section 22 provided on the base board 11 and the arbitrary pad electrodes 54 
on the base board 11 and the bonding pad 53 on the thin film wiring section 22 
can be connected freely. It becomes unnecessary for the pad electrode 54 on the 
base board 11 to hardly take the position and size into consideration, and to 
provide the wiring of those other than a power supply or for grounding in the 
inside or the surface of the base board 11 by arranging so that it may be in 
agreement with the pitch of said lead pin 41. If it is uniformly arranged at a 
fixed rate, without the pad electrode 54-1 for power supplies, the pad electrode 
54-2 for grounding, and the pad electrode 54-3 for signals carrying out 
localization. Since the pad electrode near LSI chip 23 can be used when it 
constitutes different MCM, a wire length does not become remarkably long 
and the characteristic is not degraded. Since it can secure the required number 
of input and output even if it does not make the pitch of the lead pin 41 
remarkably small, since said lead pin 41 is arranged in two dimensions, it does 
not enlarge board size more than needed. 

[0045]When cutting the base board 11 from the above-mentioned Motoki board 
60, it may be after piling up and calcinating the ceramic glee sheet of two or 
more sheets, and may be before calcination. What is necessary is just to 
calcinate, after punching processing using a metallic mold being able to cut to 
preparation and cutting to each base board, if it is before calcination. 
[0046] Drawing 16 is a sectional view of the semiconductor device concerning 
the 8th working example of this invention. This working-example equipment 
has the large calorific value of an LSI chip, and this invention is carried out to 
MCM in the case of having to radiate heat by connecting a radiation fin to a 
base board. In this working example, the same mark is given to said drawing 
IXand a corresponding part, and that explanation is omitted. Since it is 
necessary to connect a radiation fin to the base board 11, the lead pin 41 is 



taken out with MCM of this working example to the forming face side of the 
opposite hand 22, i.e., a thin film wiring section, with the case of drawing 11 . 
Therefore, in this working example, the lead pin 41 is not directly connectable 
with the via-hole contact 17 for signals. Therefore, in this working example, 
after cutting to each base board 11, the wiring layer 55 is selectively formed 
with a thin film, thick film technique, or plating on the surface of an opposite 
hand in the thin film wiring section 22, He is trying to connect the via-hole 
contact 17 entirety for predetermined signals via this wiring layer 55. 
[0047]Also in this case, it can be considered as the base board 11 and a 
common thing can be used, and since what is necessary is to change only 
pattern shape of the above-mentioned wiring layer 55 even when it is different 
MCM, a cost cut becomes possible. 

[0048]there is no ** by which this invention is limited to the above-mentioned 
working example, and it cannot be overemphasized that various modification 
is possible. For example, although each above-mentioned working example 
explained a multilayer interconnection board using a ceramic base board 
formed by a green sheet laminated layers method as a base board, it may be 
made for this to use resin substrates, such as a glass epoxy board. 
[0049] 

[Effect of the InventionjAs explained above, according to this invention, the 
formation process of the multilayer interconnection board used for a multi chip 
module is simplified, The semiconductor device using the multilayer 
interconnection board in which the reduction of cost and shortening of 
manufacturing cycle time are possible as a semi custom-made board, and this 
substrate, and the manufacturing method of a multilayer interconnection 
board can be provided. 
[Brief Description of the Drawings] 

[Drawing ij The pattern top view showing the composition of the multilayer 
interconnection board concerning the 1st working example. 
[Drawing 2] The sectional view showing the composition of the semiconductor 
device constituted using the multilayer interconnection board of drawing 1 . 
[Drawing 3] The pattern top view of the field conductive pattern formed in the 
insulating layer used by the multilayer interconnection board of drawing 1 . 
[Drawing 4] The sectional view showing the composition of the multilayer 
interconnection board concerning the 2nd working example. 
[Drawing 5] The pattern top view showing the composition of the multilayer 
interconnection board concerning the 3rd working example. 
[Drawing 6] The sectional view showing the composition of the semiconductor 
device constituted using the multilayer interconnection board of drawing 5 . 
[Drawing 7] The sectional view expanding and showing the upper surface side 
of the ceramic base board used in the 1st thru/or the 3rd working example. 
[Drawing 8] The sectional view showing the composition of the semiconductor 
device concerning the 4th working example. 

[Drawing 9] The sectional view showing the composition of the semiconductor 
device concerning the 5th working example. 



[Drawing 10] The sectional view showing the composition of the semiconductor 
device concerning the 6th working example. 

[Drawing 11] The sectional view of the semiconductor device concerning the 7th 
working example. 

[Drawing 12] The pattern top view of the Motoki board for forming the base 
board used with the semiconductor device of drawing 11 . 
[Drawing 13] The pattern top view extracting, expanding and showing some 
Motoki boards of drawing 12 . 

[Drawing 14] The sectional view at the time of cutting the Motoki board of 

drawing 13 . 

[Drawing 15] The pattern top view of the Motoki board used with the 
semiconductor device of drawing 1 1 . 

[Drawing 16] The sectional view of the semiconductor device concerning the 8th 
working example. 

[Explanations of letters or numerals] 

11 ■- A base board, 12, 13 - - A field conductive pattern, 14 ■- The center section 
of the base board, 15, 16, 17 ■- Via-hole contact, 18 ■■ The upper surface of a 
base board, 19 ■- The undersurface of a base board, 20 ■- A polyimide insulating 
layer, 21 ■- Thin film wiring layer, 22 - A thin film wiring section, 23 - An LSI 
chip, 24 -- Bonding wires, 25 [ - - The circuit pattern for a detour, ] ■■ A pad 
electrode, 26 ■■ A ring metal, 27 •• A lid, 28 29 -- The object for signal wiring 
and the via-hole contact for feed voltages, 31 -■ Field conductive pattern, 32 ■- 
An insulation sheet, 33 - The insulation sheet in which the field conductive 
pattern is not formed, 40 [ ■■ A through hole, 44 / -■ The circuit pattern of a 
printed circuit board 45 / ■■ A flexible flat cable, 46 / •• A radiation fin, 47 / -■ 
Leadframe. ] -■ A multi chip module (MCM), 41 - - A lead pin, 42 - A printed 
circuit board, 43 



(i9)B^n#i^^jT (jp) 



fl2> i3t ^ !|^ It ^ « (A) 



#Pi¥6-97362 

m&ma ¥^ 6^0994) 4 i^ss 



(BDintci.' mm^ ffi^mm^^ fi &m^m 

H 0 1 L 23/522 
23/12 

HO 5K 3/46 U e921-4E 

H 0 1 L 23/ 52 B 
9355-4M 23/ 12 N 

m^mm w*Sfl)»9(^ 10 



(2i)a}Si#^ 


!|$Ja¥5-83573 


(TDlUSiA 


000003078 














(22)aJEB 


¥^£5^(1993)4;! 9B 




»^ J 1 i^j 1 mr^^m.mi i iBi72#jft 








(72)|gfiJ^ 






(3i)«$fete?i#^ 


!|$SI^4-203856 








(32)«5feB 


¥4(1992)7 ^308 








{33)ff3t«i±3gH 


B* (JP) 


(72)fgBJ# 












tti^JII«JII*#m^lE/M6]m^fflI 1 


















(74)f^llA 







(57) [m: 

t rt a3©fl!!gffl t mm mmw' ^^-ytnm 



-d 0 — 



■ 0 • 0 • o'« o 
o«o«o«o« 
• o«o«o«o 
o • o • o • o • 

|C •0«0«0*0 
'"^^ « ■ O • O CO • 

15 16 



0 0-17 



±iB-^- X mmmmmmm m-ma^ ^ ^ - > 

t tt^ mm 2 \,mmmmm^o 
[ii5R^5] wmmmmmmw>^^~yti^ 
mmm^i^LxwM-^ntc^-mWit. 
m^-mmmmmmmmmwf^^-y 

• t-~i^:jy^^V^\znLXWmKWm. 

t nrcmmximm mmwm t mmmmm t 



2 

mm. 7 ] mMmmmmm^'^^-yt^ 
mum^i\Lxwmmt^rc-^-xm^t. 

^'^7 ■t--)\^::iy'^'7V^t. 

10 ^v^t. 

• vv-( Yxm^ttvx\^^^^}Lmw}Ltm% 

[11^119] mmis}wm<^'mM'^>'^^-yt^ 
•mmn:i\hx^-mzmtt\. L^hmmmmk 
mmm'^'^^-yo^^^^titmMz'mtmz 
20 ^i(\.^m%.<^mmjsm.Wi 7 • > ^ 
hgPRtfM^o{i^ffl-^V7 • ym 

}sLU^-7mL^mfs.-^mcm\.xm<nmm. 

So 

mmmmmmi 
[0001] 

[0002] 

[t^sofiffi] jfi^, ^mmM(mmt^K). ls i 

L s I %ffli.>T3>ifa-^^ifiti3g5:iifie-r§« 
L s I mfo-K-moic^K). mii'X. s i r^^rejM 

[0 0 0 3] CCOlSfi^^atbT. LSI^-<79"7 7° 

40 ©SSia^-gt^g-r^v;!/^-^-^^^-:^"^-;!/ (mc 

M :Multi Chip Module ) or»WS/u(C^::3Tt/'c„ 
iCjlg. -<7^7y^l|gt-§MCM-L. ^"U->-> 

«MW#tt^S21SaiFOjiJiS*^5. M C M- D*<a@ S 

[0 0 0 4] i:©MCM-Do^^. mm^mimm 

50 fi!t-r§fcJ6tC{i±fjt?5:S-<-XS«jb^^g.gK=5:t), 



3 

[0 0 0 5] i:o-b^5 7^aft%ffli>/c^-xSS 

[0 0 06] 

mt^^^T ' (via hole) (DBm. -mmwyi 

^yiy^ )ixh 5 fz^. <-7.wm^m^-^ r-t £n 
[0 0 0 7] L(r>mm.m(oi^r)mmmLxri 

[0 0 0 8] 

[iss>&)Si*t§/ci6cDW5] ^nmnmm.mwi 

[0 0 09] 

tz^mmimw&k. A s 1 ct^t^n^y-h • 7 



(3) !fS|f1¥ 6-9 7 3 6 2 

4 

X. mmmr^i^mi^t^^wBr^^^s nmrnm 
■9-^x©L s I ©fii^sBBtmLT. L s I nmm. 
:i-.~-!vay^if mcx^^mm^-mmxwm^ c 

10 mtmm?>mmis.t^ii\ mwmmm'p 
mmzmmmmmxmtctii^x^^o 

[00 10] 

[HM mmmmLxummmmmic^ 

[0 0 1 1 ] 0 1 ticcDfgBji©^ 1 (D'Mmmici^.^^- 
T.mm^^^st'^'^-ymmxh^). mzimi 
xi^^ffl ^^xmf&-$nrzmmmmis.^irs 
tmmx&^o 

[0 0 12] Eli©-<-xS^iUi. &mi7}V^i- 
20 (Ah O3 ) ^7;P5-^A.t^h7^F (Al 

?rX U -yEPBiJt 5 <: t {c J; o Tffitfcitft:/-^^- y * 

[0 0 13] ±tmmmmy-h<Dm'^±m!ii 
■^nrcmmw^^^-ym. mwMEmm^n^m 
miP^'^-y-izt. mmE (mmE) mm^n 
mmi^^^^~ynt(Dzmmm^o ±e^-7.» 
30 muii. c<Dzmm(Dmmw^^'^-yt^tn'emf& 
iiik f V - yy- h z sfoffli mm- 
W'^^-y'mm^^yTy^m^-i^^^'y^z.w^ 
TjiPitcs^Htite^toi^fcmt^figsnrv^So 

[0 0 14] 0 1 0'S-XSfill(D4'*g|5l4artg|5cDlt 

''m\Lwm(n>^rzmmm^~y\i. \zmm: 
nx\^^m,xh^. ^LT, z.mm\^ut. 
nmm'^!^^-y\imm^. a^n?^L 

^'-yisfcg^^n, m^. a?LT^L/c'^V7 • 

i^§c $fc. -^-xs^fiii®M]ffliS(c{i. fi^ssii, & 

t>'lji/gtMEIg^^^gP(c?XDIlir/cJ60^V7 • 
[0 0 1 5] ±fB^'^V7 • M5. 16> 

P (•^V7-*-;W rt{ctSlJ^tf^>^'Xr>-'^-X 

ctizi:^x±Tmxmmmm^nxi^^o 
oT, ^*eiti©««ffl(Dffi«»ft/^^-yi2i!*jLa 
50 Mmmnmmm. mmimmmmw^^ 



(4) 

5 

[0 0 16] mz{C7f^Lrc^~7.mmni. ±ffl 

«^©gffiW^$nri^5„ ?5.t±ffil8iMOffiMt>' 10 

[0 0 17] ±l3^-7S«ii<o±Ei8(<:a. >t°iJ^i 

mmmm^^nxi^^c 20 

[0 0 18] ±fa^lEISg|522±{C«jiMiD^Wft^ 

7:/. mtfLs i^7:/23A^igi«3nTi^5o iinf. 

^LS I5^7 7'23©±ffitC{i. |l^^t%V^«lilEffl. 

724Stf if )iSM22|AjcDrmilBI,^S21*/> b 
X. ^-xS*Sii«-^^V7 • 4-^-;^^>'^^^' H5. 16© 
9-5§LS I^7y23(C«tJfilH41cDtcDt^n?"n 

^Fl7ttg|5!^nTl^§o 30 

[0 0 19] tr^^^. ^-T^mummmmm-^ 
nTv>i,'?V7 • t"~ji=iy^-^hn<D-^i,i^-xM 
m^f^x-mmmmb < agiiffloffi^^^<*/^^->' 

12. 13 tUmcmmStlX :3s C^D•y^7•>t^-;^3 
>^ ^ h 17^^ UT«?i«)EEfe L < fiS««E*^^ffi« 

^fii^'^^-yiz, i3{cffi$&$n, se,^c^7^'7•3^-;^ 

ny^^MS. 16. ?»^gB«lStf*>T^ ^^^y-f 
724^gStT^LS I^-yy23tiit|g?n5o Sfc. 
§LS I^7y23i:^a$i:orES©fI^«gSa> -^-x 
S*SllOMlSi^P(c@B{i^nT^^§'i'"V7 • .tx-;l/n>^ 40 
^ H7cD-gP, iiliaiSS2lSt>^-pyrV >'^'*'7Y724 

[0 0 2 0] -^-xSSiioTffiiGfcti. "J-Kt°yA'i 
[0 0 2 1] H3ti±l2'<-xa«ll*«fi!ttS*eitv' 

yi2<Dmm^st/^^-ymmx$>^o 0ff. 



¥}mW-6-9 7 3 6 2 

6 

JEMT § u i (C j; o TffM^ n/c [St«c»f*/ ^ - y 1 2T- 
Sitiifflo^V7 • .t^-;^^y^^^ hiewiam^a 
li:acO'i^V7 • Fi6i:cDi/3-F^K 

giiijffl ©iBtt^i*/ ^ - 1 3 1 i n t [BHi t ffj ? nr 
[0 0 2 2] c(Dj;:omis.snrcmmmmx-^i. 

X<DL S I ^^-/fDfiic^riaWiimbT. L S I 9^7 

■/©i?gsr>*s*E««^-xSffiiui:iaH$n/c«fe 
£i^fiB©-yY7 • F*^s, mmm^ 

5o tfc. Ls n'-j'/mmmt^mi 

t\ mmm.^r.m^mwmm\twpm<o 2 mm 
mmmm.m2\x-mtLtis^x^^o ^ 

%mW-5.\h C M^fgnx F Xis^-o'm^ 0 fc^»$nfc 

[0 0 2 3] fiiii. z.n%mmx\fmMf^2m%.nm. 

fii:n?)mfflOV7-*-;l/ny^i'F*^it. c 

[0 0 2 4] ia4tic©fgH^OS2 0^i6SWJ}o^5^1 

im^mmmrv.t%mmxh^. 1 ©uss^^j 
(c^5-s-xs^iiTii. mmmz.'m.-^^^'mM 
>ii!^>^^-y\2}iwm.mmm^mm'^>'^^-y 

iiMij©-^-xasii0Ji^(ca, ligtJifcjgi^^n 

;5ffit»c«fr/^^'->l2tg«E(cg^5n5®ttW{* 

/i^-yi3^-f n?~n 1 ^(D^mf^^o tc b/cfe©T 

fe^o H4{cfcv^T12i:?Ji5tSffifilT{c{i|sIb 

[0 0 2 5] a*Wfi:«C<D04cDilSEI?IJOt(DTt+ 
5^{i:^ffl(i:jB;l5c bA^L. ±!Bffi^^3»f*/^^-yi2, 
i3cDSi&j;D^<iatJ-5 J; 5 {ctnH ■i!blzm<D± 

^fjiztyTy'fmM-inxmmy^xmMm^c 

th^x^^ t mc^mmicmmmrfiimm:h 

[0 0 2 6] m5im3(Dmmcm^-mmm 
mm^^^-y^mmx&^. mQm5(D-^-7.^ 
mm^xmf&^nrcmimmm&^^^tmmx 

h^o t:cr)BI5S.t/H6(cfet/^T. tuIBliStf 

mztm'.tmmmbmmLx^mmrm 
t^o w-dx. z.<D^mm\z.u^x^-7.mm\mm 
iii{c^-rfc©tsftoTi^5.if<D*^^ijfi-ri)o 

/•^•y K«fe5A^-^-xa«ll<D±ffil8ffliJO^jag|5li:EH 

^nri/^^j^-es^o Sfc ^^-xstgiiciffiiattt 



7 

[0 0 2 7] ?P,(C. ftWSi±IB^^7 F«ffi25iO 
[0 0 2 8] H^Nb^l/^A^ -^-XSIgllcDlffi 

ficne.o-y^' 7 • t^~)V^y^ f iissfcgii^n 

[0 0 2 9] Sfc. i:£DllSS0iJ<D'^-xa«iiod;^ 
^(D±®i8C;^yH«ii25^Sit5;:tfi:cJ;t), 

^^ic^lv'- h«mT-£57;b5-'i7A • h 
■5^ F (A 1 N) nMiMmt. 7;l/5t (A 1 
> 0-,) (Ctt^^t. 7;L'5t*^'l^l 5 (°C/Wm) (C 
;i:'tbT7;b5:^'^A-t^F7^FA^I<]l 7 0 (°C/W 
m) 1 ofgsa^«(f-f'^§o i:«/ci6> Si^7^'>^ 

/c. »llHllgP22©iSJSJn%Ttf§/ca6t. .i^U-r^F 

[0 0 3 0] 07{i±l3^||j56<5iJcD^lElSMO±ffi 
l8fflJ^JJA;^LT5^-rSfrffl0-e$So ^lg3iiS«^1ifi)c 
tS^-XSSa. tufBOffit^«l*^^^'-yi2. 13fCffl 
3 L ^ "n > y X r 5, ^ ^ t ^1 ^ 
^ - y 3 1 il . il n ffit^«l*/ ^ ^ - y 3 1 ©ffiSftg ic S(t 

le^i/- F33a^c7)^ffiAWjg$n. \mmmy- F32 
SBSgP22©.-}^'j'i'5 Fmizortfiitt. ^-n^^niist; 

/^'J 7><^;VT'«fi!t$n/cS 1 S@©»ME«I121- 1 

[0 0 3 1 ] coct 9 t-<-xa«o«±ffitciiii*^« 

22mnmwm2\- 1 st>'2i- 2 wm&.tm^ 
t^^mMW'^^~y^\tmmmm^t>^±^<.ri 

5o »MSBISgP22rt{cfctt§{i^lBe-^cD!|^tt 

^y\i-^^y7.m^^mm^^tti^xt. m.m 
^u7.v-^ y ^ xm^m.ikt^z.tfs^xt^. t 
mmmtmm\tmmm^^y^~^'y 

mn.jiffm^nmmw'^^-y^itmmm^ 
mm^Lh^zx-Dxmmti^. 

[0 0 3 2] ±ffiiJ©*eitv/-F33{i^©gffi^ 

mmt:^Lt\tx-^x=tm^m<t^^^^z-o\.^x 



(5) !|fPj^¥6-9 7 3 6 2 

8 

[0 0 3 3] m^^tz-nmrnmAmmmm^m 

ll±tii)iSBfSgP22^ffML. A^-3^©±tli(<DL S 
I>7y23^}§tL. Uy^"^^;l/26tiJ7 F27tj;-3 
TM^*tlh^tToTMCM40^^l^itL. i:cDMCM40tC 
10 Sttrc'J-Flfy41%. ^S(D7°UyM«420X;l/- 
*-;M3rtfcif Af 5 c 1 1 j; o T^g^fr 5 J; ^ fc b 
TMXm. %*3. El*<D^^44«7''JyFSS42cD 

BBSA^-ye$5„ 

[0 0 3 4] nm^. mmtLxmcv-¥\^y 

FW*:^'j y }-&mm(Dmm'^^-y±^zmmf 
tmix^m^nti^x^^. 
[0 0 3 5] m9^iLa)mm'^5(Dnmmm^m 
wmmmTT^tmmx-h^. cnmmmn. 

20 LS If^-y7jS«ffiA^'7'U>Fa^42i:^t^t§j;^{c 

LT^gLrcif^Tfe D . M c momcm^xh^^^ 

>y K«ffi25 1 7" U y F Sfi42 1 (omiic 7U^y 7";b • 
7V7 F • y-^yWS^fflV^/ct^T-JjSo ^fc. MC 
M40©'^-XSfilUi:^g|5tt5l>T. H/TnL^V^X'-^- 

asiitcfctj-5 L s I ^yfmmtmmicmm 

7^'y46AW?)nTV^§o 

[0 0 3 6] m\ oiicmm(D^6(D^mmm^^ 
mwmmmj&^^stmmxh^. cnmwm 

30 (i, -^-XS1Slli:LTtulBH8 t^SO^^^OtO 
^^fflt. -<-XS«110^^«^T'afe5/^y FW25 

t^vyhmAztmm^. mmmmmtimx 

-y ^ y t J; o TffM^ n/c U - F 7 b-A47^ffl 

Sffili©LS I5^-y7}gtffiiMWoE{c(i]Kii7^y 
46*W?.nTV^5o ^LT, #LS I^'y7'23T'fg4 

Lmii^-mmnmA Lxmy ^ ymc&x s 

n^o iKDtt. 7;l/5tJ;Dt7;i/=::i'^/A--:^^'F 
40 7^ FT-«fi!c*n/c^U-yy- F^^ffli/^T-^-XS^ 

[0 0 3 7] 11 uicmmmico^mmicm^ 
mwmmmmmxh^o ^co'^mm'^m^i. -b^^-y 
^^'u-yy-hm\^^xmf&Lrc^-7.mn±m 

26 1 U 7 F27t j;oTMegltll:^lToTv;L'f-?^7 7t 
y a -ylz-lrffilS b /c fe £DT$ 5o 
[0 0 3 8] cO^MllO^^x L S I 5^7 7^23 

50 ±®««(/^yF«® mmmmm2±myT^y 



(6) 



iRfPffWe-g 7 3 6 2 



9 



10 



KSStOggfiT A B (Tape Autmated Bonding ITttl^tKD^mimiCli^ti'encO'f^T • 



[0 0 3 9] ccoHMiJtcfci/^T. -<.~xMmmam oa-a' i§ofugT±i37cS»*^j]»ft/c^^©i)T 

m^ntc^^y mmsitw-^nx^o ^lt, mm dicmt^oicmxmtnmmicmmmm 

[0 0 4 0] zo^Mmmxmmn^^-mmui. [0044] 5 tciAi.^ffiii®7cSiS60A^f.-<-x 

7 ' t^~}iay'^^hicminrc^^y mssm^i^ x. Mm:^xh^''yymmx&^. tu6x\ ±e 

^nrz±^mm(D7im^mrj:±f^mmmwi Ttmmt^^^iomnrz^-xmRux^i.. mmf^. 

t^ctici:-DXBi&-^n^. ^mf^mmm^^y km4- 1 , 54-2. 54-3 

[0 0 4 1] r5<ll 2ai:O7t;a&'600J/^^'->¥ffiiaT' 20 (DiiLm^S^iZ^:k'^t^Ctl,iXtfj:^\ bA^b, ^- 

$.•3. c(D7immim&tmic. mii7)\^it 7.mn±imfin^mimmmms^22xmmm 

(Ah 03 ) ^7ivB.:i^L.'t^hy-(v (A 1 mm^t^ctmmxhf). ^-xs^nioffiit 

U WJt 5 ii {c J: o Tffi^^#ft/^:5f-^^ «®54{i^<DfiH^tl-^ X?:IS t L ^nm^mms. 

ffMLfcfe©%^i^iita/cf$tM^effi^ffli^T^fig <, Hiiiau-Fif>4icDe7^t-si-r5cj;a(cBHit 

$n?)c:i;(cJ;oTffM$nTi/^l)o ccOTcSffieocDa 5Ct(cj;D. ^-XHSii®rtg|5$.^i^{iaffl(i:t?i 

m\z.\mm''^-jYwm^-%.(Dfmxm\mmm^^ ^mLmkmwmm^mmi.<^fi^, s/c. « 

fiScSnti^Sc ia*> mXX^.\.fa^-J FW54- 1 a igffl©/Vy F«»4- 1 . }itti3ffl©/^'y FWi54- 2& 
Wmxh'Os mS^SfiL/i/^y FWi54-2tiSttl!ffl 30 mi^ffl^/^y KW54- 3 A^t^ C < -^O 

xm. t^\tt^%XK^htv^yYwm^-2\%m^ m^xm\mm^t\x\-^\i. s^^MCM^^^ict 

otoTS^o ^-LT, H 1 2 ff^i^STH^^c•^^*s sti^fcfci^^rfcL s i =i-v^ii<r))&.m>^-j mmn: 

TSSBSnTV^So *^^<. Ittt^^fkS-arJ&i^ S/c. mtB'J-Fey4l 
[0 0 4 2] 01 3 (a) a±ia01 2cO^a«60(D- 2i^7tW(i:iBB$n5fc46. U- Fl^y41©tf'y^^ 

gp^ffltiiu ffi^^uT^brctoTfeSo sfc. 013 ^\.isi\^-^i.\.i-s.<.xmws.xmm:mmwt 

(b) {ii:©7cS«60^«fi!t1-5i|^£^D«©jeiS->-F 46. S!mx\:.\z%m^xn:-x^<t^^wsx\ 

m^\m^t^tzmm<m^MW'^^~ym->m:^- [0045] *4b\ ±fB7tSft60A^p)^-xsffiii%^ 

'>3-F^K±-r§/ci6t»ft^^^-^ttJg)i!c^nTV^ [0 0 4 6] HI 6ttCcO?gH;5©g8©||«tf^§¥ 

HI 3 (c) \%z.(nitmi&^^mmm%.nm m'mmnnnmxh^. z-n-mmmmM. ls 

ym-mK<t>^^-y^mmxh^. m^s wm^m Lraii^tf ^%(tn{f* 5. ^v^^^oMCMtcco^ 

\.rt.m,myf7.ry<-7.vn:m\\.. "tmm mmmbrMxh^o nQmrnicu^x. 

is.t^ctic^^xB^-&nrcmmi^^^'$'-y\3xh mmi i tm-^tmmumbmm^Lx^m 
<)s mmmmn^mtf^7 • t^-!v:2y^^his. so mirmt^o c(Dmmm(DMCMxii-<-x&mnc 



) M^CJ;l9U-F7^-A52$fflV^T^T^nTI/^ 

5„ 



ffMsnri/^^i/^ s/c. m 4a±iEiii 3 (a) 



(7) 

11 

(D'y'^ 7 ' ^-yl^ny^^ hi7{cU-Ft°y4i%iIjg{c 

mt^^^Kbx\,^^o 10 

[0 0 4 7] CC^^tt'-^-XS^lltbitlOtO 

[0 0 4 8] ^«fg0i5(i±ia'*MiJti5SjH?n^ 

XX4<+'>SS^<D«)iiafi%fflV>5J;5tcLTt>S 20 
[00 4 9] 

mii^i commmm^^smmmmmTT^t so 
[0 2] 0 1 (D^fimmm^xm^tnrcmw 

[03] 0 1 «^liB^S«T'^ffl^n5*e^lKJgfi!c 
[04] ^2 0^M{C^;5^HSaSSS(D«fig^^s-r 



!ttF?^¥6-9 7 3 6 2 

12 

^ [05] ^3©ll)iMt<:^§^«ia^a«o^fig%^t 

[06] 0 5 o^ssasas^fflt/^T^fig^n/c^^ft 

g»®IM^^stW?S0o 
[07] ^l^l^LII3£D||MlJT-ffiffl^n§-b^=7 
^ -^-X8«©±ffifflij^t£;^ LT^t »fffi0o 
[08] ®4 0||lMfi:i^§4^«<*^S©IM^TNr®f 

ffi0o 

[0 9 ] ^ 5 mmmcm^mmmmm^^tfisi 

E0O 

[010] S6©^ffl0iJt^S^t^a|ftgB(Dlfi£^^^xt 

mm. 

[011] ^7©IIMiJ{i:<^;5¥»#gB©»TS0„ 
[01 2] 01 i©¥#{*g«-efIffl$ni.-^-7,a^ 

[01 3] 01 2 07taSO-gP^a(iit. t£;^LTS^ 

■r^^^->'¥S0„ 

[01 4] 01 3(D^Sfi^WL/c^^O»fffi0o 

[01 5] 01 i£Difi»ftgH-e^ffl$n§7ca«o^^ 

[016] f^8(Dmmmicmmmm(ommo 

n-^-xmm. 12. \3-mmw'^^~y. u -^-t. 
mm<D^^^. 15. 16. n-'y^r 

i8-'^-xSfio±ffi. ig-'^-xasom 20 
••-fu^5hm«> 2i-i?iia^i, 22-iiiiSH^ 

23- LS If-7/^. 24'-#>r-i'y^^~7^7. 25'-- 
/^yKlffi. Ze-yy^'/^'/K 27-U7F\ 28-ji@ 
fflSa©/ - y . 29- ■ -{f ^IBISffl&a'lJItt^ffi O '^V 
7 • 4-x-;Vny^^ 31--®»f*/^^?-X 32---|i6^ 

i/- 33-mt¥^^^-ymf&inx\.^rji^^'my 

-h, 40-vyl/f-5'7 7'*v'~a-;U (MCM) . 41--U 
-Kt:y. 42-y'JyhaSs 43-X;l/-*-;V. 44- 

'/vyhMmmm^^'$'~y. 45-7b+->^;i" 77 

7 b -y-T'/k 46-KI^7'f:/, 47-U-F7b- 



[02] 



[03] 



(9) 



!|$lf1¥6-9 7 3 6 2 






[012] 



54-1 54-2 54-3 
) • 6 do 




O 0 • 


O O 0 


6 


• e o 


O 0 0 


9 


o o o 


O • 0 


o 


0 o • 


© o o 


o 


m & o 


o o o 


9 


o o o 


o • ® 


o 


O 0 • 


0 0 0 


o 


• @ o 


0 o o 


9 


0 o o 


0*0 


o 


o o • 


0 o o 




• 9 O 


o o o 


I 


0 o o 


0 0 0 


o 


0 o • 


9 0 0 


0 


• 9 O 


O 0 o 


9 


0 o o 


9 9 0 


o 



^|A^ m-kj 41-^ 4|J^ 



Wff1¥6-9 7 3 6 2 




o o o* 

o o oo 


0OOOO©0OOOO© 
OOO©0OOOO©@O 
O©0OOOO©0OOO 


0 O 0 0 
O O 0 • 
O • 0 o 


o o o • 

O • © 0 

0 o o o 
o o o© 
o • ©o 
0 O 0 o 
o o o • 
o • © o 
0 o o o 


0OOOO©0OOOO© 
OOO©©OOOO©0O 
O©©OOOO©0OOO 
©0000©®0000© 

ooo©eoooo©0o 

O©0OOOO©0OOO 
©OOOO90OOOO© 
000©©0000©©0 
O©©OOOO©0OOO 


0 0 0 0 
O 0 o • 
O • 0 o 
© O 0 o 
O 0 o • 

o© © o 

© o o o 

0 0 0© 

o • ® o 


o o o • 

O • © 0 

© O 0 0 


0OOOO©@OOOO© 
OOO©0OOOO«®O 
0®00000®«000 


0 O 0 0 
0 0 0© 

• eoo 




